

























Digital	photogrammetry	has	established	 itself	as	an	effective	 tool	 for	
documenting	 cultural	 heritage	 in	 the	 twenty-first	 century.	 With	 portable	
equipment	 and	 a	 relatively	 short	 amount	 of	 time,	 an	 incredible	 amount	 of	




This	 thesis	 researches	 using	 close-range,	 digital	 photogrammetry	 to	





were	 chosen	as	 the	 focus	of	 this	 research	and	 they	were	broken	 into	 three	
typologies:		cracking,	erosion,	and	warping.	Each	was	recreated	using	a	proxy	
experiment	 and	 gave	 different	 degrees	 of	 analytical	 data	 for	The	degree	 to	
which	 these	 changes	 can	 be	 detected	 will	 drive	 what	 sort	 of	 analytical	
conclusions	can	be	drawn.	
	








the	 changes	 between	 two	 experimental	 models.	 The	 challenge	 lies	 in	
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“In	 1899,	 the	 German	 Sebastian	 Finsterwalder	 described	 the	 principles	 of	modern	 double-image	


























































































preliminary	 survey	 one	must	 depend	on	 experience	 and	 judgment	 to	 estimate	 how	much	 can	be	




































































“Other	 major	 applications	 of	 photogrammetry	 to	 architecture	 are	 concerned	 with	 structural	
problems	 and	 exploit	 the	 advantage	 of	 recording	 thousands	 of	 points	 upon	 a	 structure	
simultaneously.	Measuring	the	changes	occurring	from	one	moment	of	photography	to	another	can	
determine	 the	 rate	 of	 erosion	 associated	 with	 ‘stone	 disease’.	 With	 special	 care,	 even	 the	 small	

























































local	 image	gradient	directions.	All	 future	operations	are	performed	on	 image	data	 that	has	been	















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































“Herein	 lies	 the	 challenge.	 Conservation	 seeks	 to	 retain	 and	protect	 the	past	while	 technology	 to	
document	it	rapidly	advances.	Innovations	feed	upon	one	another	creating	a	widening	gap	—	a	gap	
between	 those	 who	 work	 in	 conservation	 and	 those	 who	 generate	 information.	 Communication	
through	documentation,	while	seemingly	becoming	easier,	simultaneously	becomes	more	complex.	



































































































































































































































































































































































































































































































































































































































































































































































































































Erosion	1	Before*	 66	 17	hours	31	minutes	 11,477,571	 1.8	
Erosion	1	Before	2*	 48	 4	hours	14	minutes	 13,068,334	 1.46	
Erosion	1	After*	 39	 8	hours	58	minutes	 10,530,064	 1.68	
Erosion	2	Before*	 73	 6	hours	4	minutes	 9,603,601	 1.19	
Erosion	2	After*	 70	 9	hours	49	minutes	 6,675,580	 1.53	
Erosion	3	Before	 69	 4	hours	55	minutes	 4,935,106	 1.16	
Erosion	3	After	 62	 3	hours	43	minutes	 7,850,306	 0.99	
Blind	Erosion	Before	 76	 5	hours	35	minutes	 8,753,241	 0.73	
Blind	Erosion	After	 72	 5	hours	51	minutes	 8,120,910	 0.844	
	 	 	 	 	
Cracking	1	Before	 n/a	 n/a	 n/a	 n/a	
Cracking	1	After	 78	 3	hours	17	minutes	 10,755,236	 1.85	
Cracking	2	Before	 80	 6	hours	31	minutes	 16,444,264	 1.08	
Cracking	2	After	 60	 7	hours	57	minutes	 8,869,358	 2.19	
Cracking	3	Before*	 96	 10	hours	54	minutes	 7,164,024	 0.695	
Cracking	3	After*	**	 61	 35	hours	13	minutes	 7,925,341	 0.788	
Blind	Cracking	Before	 76	 4	hours	28	minutes	 7,244,169	 0.615	
Blind	Cracking	After	 57	 5	hours	51	minutes	 7,365,137	 0.791	
	 	 	 	 	
Warping	1	Before	 43	 2	hours	35	minutes	 22,759,970	 1.2	
Warping	1	After	 93	 5	hours	42	minutes	 9,323,569	 4.02	
Warping	2	Before*	 61	 3	hours	15	minutes	 7,247,702	 0.997	
Warping	2	After*	 58	 3	hours	41	minutes	 7,	846,663	 1.15	
Warping	3	Before	 77	 6	hours	7	minutes	 11,240,617	 1.62	
Warping	3	After	 64	 4	hours	17	minutes	 7,318,268	 1.46	
Blind	Warping	Before	 75	 11	hours	7	minutes	 8,849,373	 0.962	
Blind	Warping	After	 65	 5	hours	49	minutes	 8,240,873	 1.3	
     
* Sample shown in main body of text 
** Unusual case for processing time    
	118	
118	
	
E. GROUND	SAMPLE	DISTANCE	
The	Ground	Sample	Distance	(GSD)	is	a	calculation	that	determines	the	size	in	
reality	of	a	pixel	in	an	individual	photograph.	It	is	in	units	of	cm/pixel,	a	length	value	that	
represents	the	distance	between	pixel	centers	on	a	flat	plane	perpendicular	to	the	lens.	
	
	
Figures	D-1	through	D-4	show	a	variety	of	images	that	could	be	used	in	
photogrammetry,	and	the	associated	GSD	of	that	singular	image.	With	this	calculation,	it	is	
easy	to	estimate	the	level	of	resolution	expected	by	the	photogrammetric	model	created.		
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Figure	D-1	Full	Façade	Example	
Focal	Length:	28mm	
Camera	to	Object	Distance:	36.2m	
	
GSD:	0.75	cm	/	pixel	
Width	of	a	single	image:	45m	
	
Figure	D-2	Partial	Façade	Example	
Focal	Length:	28mm	
Camera	to	Object	Distance:	18.8m	
	
GSD:	0.39	cm	/	pixel	
Width	of	a	single	image:	24m	
	
Figure	D-3	Full	Sample	Example	
Focal	Length:	65mm	
Camera	to	Object	Distance:	1.12m	
	
GSD:	0.01	cm	/	pixel	
Width	of	a	single	image:	1m	
	
Figure	D-4	Macro	Surface	Example	
Focal	Length:	90mm	
Camera	to	Object	Distance:	0.79m	
	
GSD:	0.005	cm	/	pixel	
Width	of	a	single	image:	0.31m	
	
	
